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The remarkable properties of penicillin have been accompanied by certain
difficulties in its administration. Aqueous solutions must be given at brief
intervals day and night. This is disturbing to seriously ill patients, and has
necessitated the hospitalization of people who might otherwise be ambulatory.
Suspensions in oil have likewise proved to be too rapidly absorbed. The addi-
tion of wax in an effort to delay absorption has usually required the heating of
each dose, and clogging of the needle and even breaking of the syringe have
resulted when cooling caused the material to solidify. Systemic and local re-
actions have occurred, either from the penicillin itself or from sensitivity to the
vehicle. Continuing efforts are being made to overcome these disadvantages.
The present study employed a suspension of penicillin in oil of sesame contain-
ing 4.8 per cent of white wax.t The preparation was designed (1) to maintain
effective levels of penicillin in the blood for 24 hours after injection; (2) to be
reasonably easy to administer; and (3) to avoid untoward reactions. At room
temperature, the product is a semisolid mass of about the consistency of cold
cream. It can be injected with reasonable ease through a 20-gauge needle
without preliminary heating. It was supplied to us in read-to-use syringes, with
sterile needles wrapped separately. A 10-cc. syringe contains 5 cc. of the peni-
cillin suspension; any unused portion need not be discarded, the syringe being
recapped for further use. A syringe of 5 cc. capacity contains 1, 2, or 3 cc. of
the preparation.
The penicillin was in the form of the sodium and calcium salts, both of which
were included in this study. The sodium penicillin contained from 95 to 100 per
cent crystalline penicillin G, 1660 units equalling 1 milligram; the calcium salt
was 85 per cent pc nicillin G, 1100 units per milligram.
Sixty-five adult patients, men and women, white and Negro, ambulatory and
hospitalized, were given penicillin in the vehicle described. The majority were
being treated for syphilis, but a few other diseases were included. The patients
were divided into 9 groups for the purpose of evaluating both the calcium and
sodium salts in several dosages. Each patient was given a single daily injection
into the upper outer quadrant of the buttock. The total number of injections
per patient ranged from 5 to 10.
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The dosages tested ranged from 300,000 to 1,500,000 units each. Two concen-
trations were used—300,000 and 600,000 units per cc. so that the actual volume
injected varied from 0.5 cc. to 5 cc. in the different groups (Table I).
Our primary purpose was to determine how long an effective blood level of
penicillin would be maintained after each injection. A level of 0.1 unit per cubic
centimeter of blood was chosen arbitrarily for this study. This is higher than
has been sought by some investigators, but it would seem helpful, in the absence
of an established standard of minimal effective levels, to set the figure rather high
and determine whether such a blood content could be achieved and maintained
in this manner. It should be emphasized that the figure represents no conclu-
sions on our part as to the most desirable therapeutic levels. We have recorded
the percentage of cases in each category which reached or exceeded this goal.
(Chart I shows these results with sodium penicillin, and Chart II with calcium
penicillin.)
TABLE I
PENICILLIN
SALT CONCENTRATION
Units/CC.
DOSAGE NO. OF PATIENTSTREATED
TOTAL NUMBER
OP INJECTIONS
Calcium 300,000 300,000 units (1 cc.) 5 37
Calcium 300,000 600,000 units (2 cc.) 5 51
Calcium 300,000 1 million units (31 cc.) 6 30
Calcium 300,000 11 million units (5 cc.) 21 105
Sodium 600,000 300,000 units (1 cc.) 6 50
Sodium 600,000 600,000 units (1 cc.) 6 49
Sodium 300,000 600,000 units (2 cc.) 6 48
Sodium 600,000 1 million units (11 cc.) 5 40
Sodium 600,000 1% million units (21 cc.) 5 26
Penicillin blood level estimations were taken 6, 9, 12, 18, and 24 hours after
each injection, the 9 and 18 hour levels having been omitted in some instances.
Levels were determined by the Hobby method in which the least assayable
amount of penicillin is 0.0125 units per cubic centimeter. It should be stressed
that there are frequently wide variations in penicillin levels in a single patient
under apparently identical conditions, and even greater variations between
one patient and another. That is, a particular patient may show consistently
high and prolonged penicillin levels while another demonstrates low levels after
the same dosage and method of administration. For this reason, as well as
because of our small series of cases, it is possible to interpret only general trends.
On the average, it was found that the higher the dose, the longer the effective
level could be maintained. An injection of 300,000 units of sodium or calcium
penicillin produced the level of 0.1 unit per cc. for 6 hours in at least 89 per cent
of the cases, and for 9 hour in the majority. To maintain this blood content for
12 hours, doses of 600,000 units were necessary. One and a half million units of
sodium penicillin maintained the level for 24 hours in 88 per cent of the patients,
and calcium penicillin, in the same dosage, in 76 per cent. While doses of 600,000
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CHART I. SODIUM PENICILLIN IN SESAME OIL AND WHITE WAX.
Percentage of blood levels attaining or exceeding 0.1 unit per cc. at indicated number of
hours after injection.
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CHART TI. CALCIUM PENICILLIN IN SESAME OIL AND WHITE WAX.
Percentage of blood levels attaining or exceeding 0.1 unit per cc, at indicated number of
hours after injection.
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and 1 million units of sodium penicillin upheld the desired blood level in a sub-
stantial proportion of cases (34 to 62 per cent), similar doses of calcium penicillin
did not succeed nearly as well (6 to 26 per cent). The sodium penicillin was
considerably more effective in maintaining blood levels than was calcium peni-
cillin in every dosage schedule except that of 300,000 units. Unfortunately,
a clear comparison of the two salts is not possible here, since the calcium peni-
cillin used was less pure and contained less penicillin G than the sodium salt.
The fact that it was also prepared with a greater volume of vehicle than was the
sodium penicillin would seem to have no bearing, since a similarly diluted sodium
penicillin preparation maintained levels better than did either the concentrated
sodium penicillin or the dilute calcium penicillin in identical unit doses.
Our second purpose was to determine the reactions caused by the preparation.
There was no instance of urticaria or other systemic reaction attributable to the
injections, although of course a substantial number of Flerxheimer reactions
occurred among the syphilitic patients. Local pain and tenderness following
administration were minimal. In our opinion, they were less than we have seen
in patients given penicillin in any other vehicle, either oily or aqueous. The
volume injected made no material difference. We found it posssible to give the
more effective dose of 1,500,000 units in a volume of either 2.5 or 5 cc. with
scarcely more discomfort than that experienced by patients receiving only 300,000
unit doses. Also, the variety and the concentration of penicillin had no detect-
able effect upon the amount of pain caused. A few patients developed indur-
ated, tender areas at the site of injection, but these subsided spontaneously within
a few days. In no instance was it necessary to discontinue treatment because
of discomfort or reaction.
SUMMARY
1. A suspension of penicillin in sesame oil containing 4.8 per cent white wax
has been administered to a series of 65 patients, in varying doses. Blood levels
of 0.1 unit per cubic centimeter or higher were maintained for 24 hours following
a single intramuscular injection of 1,500,000 units, in the majority of cases.
2. Single doses containing up to 1,500,000 units were given daily for 5 to 10
days, with minimal discomfort to the patient.
3 No systemic reactions, such as urticaria, occurred in any of the 65 patients
treated.
4. The preparation is relatively easy to administer at room temperature
without preliminary heating.
5. The sodium salt appears to be more effective than the calcium salt in nearly
all dosages, although an exact comparison could not be made because of other
inequalities.
DISCUSSION
Dr. Kurt Lndstroni: Our purpose was simply to discuss the merits and the disadvan-
tages of this new preparation of penicillin in sesame oil and beeswax. We had been working
with a number of other vehicles which had proved difficult to administer, and which had
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been followed by a number of urticarial reactions. These might have been due to the
penicillin, but we thought they might also be related to the vehicle. We have treated 65
patients with a total of 438 injections, and in no instance was there any difficulty of adminis-
tration, such as clogging of the syringe or needle. There were no subsequent abscesses or
severe reactions, although as many as 10 consecutive injections of large doses of penicillin
were given. Also, there were no cases of systemic reaction or urticaria attributable to the
preparation. An exact comparison with other vehicles could not be made, because it was
not possible to make uniform such important factors as the percentage of penicillin G in
the mixtures, and the purity of each brand of penicillin, which we found made a great dif-
ference in prolonging penicillin levels. We were impressed with the vehicle tested; it was
possible, without significant discomfort to the patient, to keep a relatively high penicillin
level for from 5 to 10 days in a great majority of cases, with single daily injections.
